The finance literature suggests that the Veblen effect (i.e. luxury consumption behavior) could be translated into consumers' behavior with other goods and assets. This study is the first to examine the role that the Veblen effect plays in housing market dynamics, with a focus on spatial and temporal variation in this role. It uses a unique dataset that matches the consumers' appetite for non-housing luxury goods from Google Insights for Search to the premium that they pay for high-end houses in US Metropolitan Statistical Areas (MSAs) during 2004-2011. The results demonstrate that controlling for other MSA demographic and economic characteristics, the Veblen effect has a significant, positive relationship with a premium paid in the housing market. This suggests that high-end houses may have been purchased for the enjoyment of signaling wealth and status and this housing consumption behaviour may have partly driven the large deviation of high-end house prices from the median.
Introduction
Some consumers are motivated to consume highly conspicuous goods and services in order to flaunt their wealth, thereby achieving greater social status (Veblen 1899) . Because of this "Veblen effect," (named after Thorstein Veblen, an economist who focused on conspicuous consumption), wealthy individuals consume luxury goods even at higher prices than their intrinsic values, and luxury brands earn strictly positive profits when a significant Veblen effect is induced in the society (Bagwell and Bernheim 1996, Corneo and Jeanne 1997) . If certain types of homes are more visible in terms of size, design, and location, consumers may purchase these homes not only for the pleasure of their intrinsic value (e.g., the pleasure of living in a spacious home with excellent neighborhood amenities), but also for additional enjoyment by signaling their own wealth. Therefore, it is plausible that housing consumption is partly motivated by behaviors characterized by the Veblen effect. Especially given that such consumption behaviors lead the prices of goods to deviate from their fundamental values (Bagwell and Bernheim 1996) , the Veblen effect may be associated with housing price dynamics and housing bubble (Stiglitz 1990, Case and Shiller 2004) .
This study is the first to investigate the potential role of the Veblen effect to housing market dynamics. Specifically, we examined the relationship between consumers' appetite for non-housing luxury goods such as fashion, watches, and cars and the premium that they pay for high-end houses in US Metropolitan Statistical Areas (MSAs) during the time period of [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] . We hypothesized that there should be a positive relationship between them since housing consumption motivated by the Veblen effect should induce greater deviations from fundamental house prices. Then, we explored the temporal variation in the relationship between the Veblen effect and housing premium. By doing so, we are able to report the extent to which housing consumption driven by the Veblen effect has contributed to the recent housing bubble and bust in the US. Finally, we examined how spatial variation in housing market dynamics is influenced by spatial variation in the translation of the Veblen effect into the premium for high-end homes. We are able to identify whether housing consumption is motivated more by the Veblen effect in the areas where people are willing to pay higher premium or experience higher price volatility.
We propose a novel and direct measure of consumers' appetite for conspicuous luxury goods such as fashion, watches, and cars, utilizing unique data available through Google Insights for Search. As a measure of possible manifestation of the Veblen effect in the housing market, we used information from Dataquick on median home prices and highest decile home prices based on the property level data in each MSAand calculated price deviations of high-end houses (i.e. highest decile) from the median price at the MSA level. To account for other MSA characteristics that could influence housing market dynamics, we included several controls such as median household income, the degree of racial segregation, and ratio of highest decile household income to median income. Finally, we used the dynamic panel system GMM regressions to address the concern of serial correlation, simultaneity, and unobservable heterogeneity.
The results demonstrate that even after controlling for serial correlation, demographic, economic condition, and general demand for high-end goods, the Veblen effect, which measures consumers' desire for non-housing luxury goods, has a significant, positive association with a premium paid in the housing markets. This suggests that high-end houses located in conspicuous and high-status neighborhoods may have been purchased for the enjoyment of signaling wealth and status rather than for the intrinsic values of these houses. Hence, this housing consumption behaviour could partly drive the large deviation of high-end house prices from the median house price, and in turn, potentially lead to pricing bubbles. Also evident is that the Veblen effect plays a more significant role to an increase in house prices in the MSAs with a steady, higher housing premium during the boom period. In these MSAs, the Veblen effect stays at the high level even during the bust period, contributing to maintaining the higher level of the housing premium.
Background and theory
Past research on the Veblen effect has primarily focused on the consumption of nonhousing luxury goods. The finance literature suggests that luxury consumption behaviour could be translated into consumers' behavior with other goods and assets.
There is also evidence that the Veblen effect varies over time and across geographic areas. Much less well-known is if and how the Veblen effect influences housing consumption. Several recent studies suggest that housing consumption is partly motivated by behaviors that could be characterized by the Veblen effect. This study advances the previous research by using the direct measures of the Veblen effect. Since we use the nation-wide panel sample of MSAs, we are also able to examine spatial and temporal variation in the role of Veblen effect in housing market dynamics.
The role of Veblen effect in consumer behavior
Most empirical studies of the Veblen effect have focused on the consumption of nonhousing luxury goods. Chao and Schor (1998) found evidence of consumption motivated to achieve higher status in the case of woman's cosmetic products. They also found a low price/quality correlation with the visible status cosmetic products, consistent with the theoretical prediction of Veblen effects. More recently, Shukla (2008) , focusing on middle-aged consumers of the ages between 40-60, found evidence of conspicuous automobile consumption motivated mostly to signal symbols of prestige and success and enhanced self-image among others. Anecdotal evidence also suggests the existence of the Veblen effect with consumer behaviors associated with luxury brands. For example, the French fashion brand Chanel has raised the prices of its popular handbag lines by 20 to 30 percent per year for the last several years in most countries, yet consumers buy its products under any circumstances (The Chosunilbo, 20 January, 2012) . In the same newspaper article, a fashion industry insider said, "customers spend recklessly due to their label addiction".
The finance literature suggests that the Veblen effect may also affect consumers' behavior with goods/assets other than luxury goods. Ait-Sahalia, Parker, and Yogo (2004) and Hiraki, Ito, Spieth, and Takezawa (2009) show that the risk aversion implied by luxury consumption rather than by basic consumption is more consistent with the observed equity premium, suggesting a possible link between stock investors' behavior and the Veblen effect evident with luxury consumption [1] . Furthermore, Mandel (2009) argued that the determinants of an artwork's value are distinct from equities and other investments, because owning art, especially a masterpiece, is considered to be luxury consumption as well as an investment, with which owners signal their wealth. The author then found that, once the luxury consumption nature of art is accounted for in a consumption-based pricing model, the very low observed returns on art investments are justified.
Spatial and temporal variation in veblen effect across MSAs
Some studies suggest the importance of the spatial and temporal variation of Veblen effect. Veblen (1899) suggested that the degree of the Veblen effect should differ across different areas, arguing that consumption behaviors that signal wealth are more evident in communities where human contact for the consumer is wider and the mobility of the population is greater. Furthermore, Ferreira and Gyourko (2011) suggested that the start of the housing boom during the period between 1993 and 2009 was not a single national event; rather, the housing boom started at different times at different degrees across 94 MSAs. Thus, the examination of the potential role of the Veblen effect and its spatial and temporal variation provides important insights into the reasons behind different housing cycles of boom and bust across different housing markets in the U.S.
The role of Veblen effect in housing consumption
Much less well-known is how the Veblen effect can influence housing consumption behaviors. Existing evidence is mixed and fragmentary. Using the data on 80,000 property transactions for six MSAs in Ohio for the year 2000, Leguizamon (2010) found that individuals prefer to have a house larger than their nearest neighbor and live in a district with a smaller difference between their own house size and that of the largest houses in the district. Zahirovic-Herbert and Chatterjee (2011) provided empirical support that real property buyers, especially wealthier buyers, pay price premiums for conspicuous property names such as those containing the phrase "country club." Both Leguizamon (2010) and Zahirovic-Herbert and Chatterjee (2011) suggest the possible Veblen effect on housing prices. While using the similar framework to Leguizamon (2010), however, Turnbull, Dombrow, and Sirmans (2006) found no evidence of the Veblen effect. They rely on the data of 2,111 property transactions in East Baton Rouge Parish, Louisiana, during the period of January 1992 through September 1997.
Other potential reasons to pay higher premium for housing in certain MSAs
In addition to the desire to purchase luxury homes that is closely associated with Veblen effect, households residing in certain MSAs may pay a higher premium for housing than those residing in other MSAs. First, higher variation in demographics across neighborhoods within the MSA could lead households who are sensitive to the attributes of surrounding neighbors to pay higher premium. As Cutler et al. (1999) demonstrate, white households residing in more segregated MSAs tend to pay higher premium for equivalent housing than blacks to collectively exclude blacks from their neighborhoods. Research on white flight suggests that white households may wish to avoid predominantly black neighborhoods by paying a higher premium for housing (Crowder 2000) . On the other hand, if neighborhoods within the MSA are relatively homogenous in terms of racial composition, households may be indifferent to the choice of neighborhoods. We use the dissimilarity index from Census to control for the level of demographic homogeneity in the MSAs.
Second, some MSAs are more heterogeneous with respect to neighborhood quality than others. For instance, certain neighborhoods within the MSA feature significantly higher or lower level of amenities than others, in terms of education, higher social capital, or physical amenities such as beach and parks. If this is the case, households may wish to move in to or avoid these neighborhoods, and in turn, realize this wish by paying higher premium for housing units. Hedonic research (Grieson and White 1989; Lynch and Rasmussen 2001) has verified the capitalization of neighborhood quality into house prices. For the later version of our analysis, therefore, we will try to find the proxy for the degree of variation in neighborhood quality. A potential variable includes standard deviation, skewness, or range in median house price or median household income across ZIP codes within the given MSA.
Finally, households residing in different MSAs may have differentabilities to pay higher premium during the boom period as well as to avoid the default risk from higher cost housing during the bust period. These abilities would be associated with the strength of MSA's economy as well as income and wealth distribution in the MSA. We are able to account for this by controlling for median household income and income distribution of MSAs. Another mechanism through which these abilities could be influenced is mortgage market circumstances in different MSAs such as the share of subprime loans. We will try to account for this in the later version of the analysis.
Data and methodology
We utilized a unique dataset available through Google Insights for Search to extract consumers' appetite for luxury goods as a measure of their desire to signal their wealth (the Veblen effect). Google's tool, Google Insights for Search [2] , contains the Search Volume Index (SVI) of search keywords. Weekly SVI for a search keyword is the number of searches for that keyword, relative to the total number of searches done on Google over time. Data since the year 2004 is available for all countries by country, by state, and by MSA. Google search is considered a good representative of Internet search behavior among the general population. In particular, Google accounted for 65.3% of all search queries performed in the U.S. during the month of September 2011 [3] .More importantly, Internet search is a revealed attention measure, thus it can be a direct measure of a variety of economic activities in real time. For example, Choi and Varian (2012) showed that the Google search volume is helpful in predicting near-term automobile sales, unemployment claims, travel destination planning, and consumer confidence. The information quality of the Google search volume data as a direct measure of consumers' interest/attention was also validated by Da, Engelberg, and Gao (2011) . The authors used the Google's SVI as a direct measure of investors' attention. Utilizing the SVI for stock ticker symbols, they showed that SVI captures the attention of investors (especially of retail investors) in a timely fashion and that an increase in SVI predicts higher stock prices over the next two weeks and an eventual price reversal within the year. They also find the significant relationship between SVI and the large first-day return of IPO stocks.
We propose a novel measure of consumers' appetite for luxury goods by calculating the proportion of SVI for luxury brand names to SVI for the name of a product. For example, we collected the SVI for "car" (product SVI) and SVIs for luxury car brands such as "BMW," "Mercedes," "Jaguar," and "Porsche" (brand SVI). We calculated the proportion of the aggregated brand SVI to the product SVI. Through this process, we measure consumers' appetite specifically for goods that are significantly conspicuous, controlling for their general appetite for a product, and use it as a proxy for the Veblen effect. Since the nature of consumers' appetite for luxury goods may differ depending on types of luxury products, other than luxury automobiles, we applied the same method to product categories of "Fashion and Leather", "Watches and Jewelry", and "Cosmetics and Perfume", with SVIs for respective luxury brands that offer these products. Appendices A explains a detailed description of category selection and luxury brand selection process and shows the list of luxury brand key words for four product categories (Table A) . The SVI data is available from 2004 on a weekly basis at the MSA level (185 MSAs), and we converted weekly data to quarterly data.
To match these data with the potential Veblen effect in the housing market, we obtained information from Dataquick, which covers 85% of all U.S. residences and 90% of all sale and loan transactions. We obtained the median home price and the highest decile home price in each MSA quarterly based on property-level data from 2004 to 2011. With this information, we calculated the difference between the highest decile and the median (housing premium), which indicates the premium people in each MSA pay for the high-end homes, potentially motivated by the Veblen effect.
The dependent variable is the price deviation of high-end houses from the median price in each MSA (housing premium). This is a measure of possible manifestation of the Veblen effect in the housing market. To test whether this possible manifestation of the Veblen effect in the housing market is actually driven by this effect, our main independent variable is the ratio of brand SVI to product SVI, as explained earlier. We used a series of ratios based on four different product types. We use the quarterly data for both the dependent variable and the main independent variables. To account for other possible factors that can also influence variation in housing premiums, we included control variables: population, median age, median household size, and proportion of houses build after 2000 as fundamental demographics controls; the dissimilarity indices (Black-White and Asian-White) to control potential effects of segregation/integration on the house price premium; and median household income to control for the ability to pay for luxury goods. In addition to Veblen effect, households in some MSAs may simply have higher demand for high-end goods than households in other MSAs so they are more likely to aspire to these goods and pay higher housing premium. To account for these, we included demand for high-end rental units (proportion of rental units with contract rent above $1,500) and income distribution (ratio of the top 10% household income to the median income). Most demographic data are from American Community Survey (ACS) and the data on dissimilarity indices are from the U.S. Census Bureau. Table 1 summarizes these variables used for regression analyses.
After matching the data from Google Insights for Search with the Dataquick data, the final sample consists of 101 MSAs for 32 quarters (8 years) from 2004 to 2011 (11 MSAs from Northeast region, 24 MSAs from Midwest region, 37 MSAs from South region, and 29 MSAs from West region). During the study period between 2004 and 2011, housing markets in most MSAs experienced both boom and bust and housing premiums in these markets might have been affected by their own lagged values (i.e., true state dependence). The dependent variable (housing premium) may be serially correlated also because of observed heterogeneity through independent control variables in the model, unobserved heterogeneity, and error correlation. Thus, it seems plausible to expect a significant effect of lagged dependent variable on the dependent variable. Therefore, we used a dynamic model that specifies the housing premium for each MSA to depend in part on its values in previous periods. Since OLS with a lagged dependent variable and serially correlated error could lead to inconsistent parameter estimates, we utilized the GMM estimator for dynamic panel models. In GMM based estimation proposed by Arellano and Bond (1991) , first differenced transformed series are used to adjust the unobserved individual specific heterogeneity in the series. It also assumes that only available instruments are internal based on lags of the instrumented variables. However, Blundell and Bond (1998) found that the difference-GMM has poor finite sample properties in terms of bias and precision when the series are persistent and the instruments are weak predictors of the endogenous changes. Also, the difference-GMM eliminates the cross-MSA relationship and focuses only on time differences. Arellano and Bover (1995) and Blundell and Bond (1998) proposed a system based approach to overcome these limitations in the dynamic panel data.
Therefore, we utilized the system GMM estimator that combines the standard set of equations in first differences with suitably lagged levels as instruments, with an additional set of equations in the levels with lagged first differences as instruments. Specifically, we used the system GMM with first differences with one-step estimation. The dependent variable (housing premium) lagged by one quarter was included as one of independent control variables. Housing premium and the main independent variable (Luxury Veblen effect) are treated as endogenous variables and their first and second lagged variables are used as instruments. Other control variables are treated as exogenous variables. Time dummies are also included to validate the assumption that no correlation across individuals in the idiosyncratic disturbances exists as Roodman (2006) suggested.
Our study period allows us to examine the possible housing Veblen effect both in boom period and bust period. To define the boom period and the bust period, we followed the method used by Sinai (2012) . Briefly, we obtained the Federal Housing Finance Agency (FHFA)'s quarterly house price index from data on repeat sales of homes (i.e. constant quality house price index) for MSAs. We converted the price indexes from nominal to real terms by deflating using the CPI (all urban consumers).
For each MSA, we identified peak by finding all the local maxima, quarters where the real house price is above those of adjacent quarters from 2004 to 2011. Then, we chose the local maximum with the highest real house price. In addition, to examine the spatial variation of the Veblen effect, we divide 101 MSAs into top 30%, middle 40%, and bottom 30% groups based on the price deviation of high-end houses from the median price (housing premium) averaged over the study period. Thus, we ran regressions for the full sample and for sub premium groups both before the peak quarters (inclusive) and after the peak quarters. Veblen effect. While the degree of consumers' desire for luxury goods is similar at the peak in two MSAs, this desire especially for watches and perfume changes more dramatically in Las Vegas than New York. According to the Case-Shiller (CS) tiered
price Index, Las Vegas shows much higher volatility in housing prices and this is particularly true for the higher-tier prices. A dramatic increase in the Veblen effect in Las Vegas has been translated into a significant increase in both the aggregate and higher-tier prices before the peak year. However, the premium paid for the homes in the highest decile has also dropped substantially (more than 23%) in Las Vegas after the peak year. This is comparable to New York where the premium was maintained at the same level and the high-tier CS index is much more stable even during the bust period. This result suggests that MSAs with the volatile Veblen effect are likely to be more vulnerable to both housing bubbles and busts. 
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Housing Market Dynamics Veblen Effect for Non-Housing Goods
We further identify 5 MSAs with the highest Veblen effect and 5 MSAs with the lowest Veblen effect among 17 major MSAs where the CS tiered index is available [5] .
Since this rank is based on the average Veblen effect over time, people residing in the top 5 MSAs are likely to show the relatively stable, higher desire for the non-housing luxury consumption [6] . Table 2 shows how housing market dynamics during the boom and bust periods differ between these MSAs with the level of consumers' desire for non-housing luxury goods. During the boom period, the MSAs with the higher Veblen effect have experienced a much higher increase in both aggregate and high-tier HPIs compared with other MSAs. In particular, the premium paid for the houses in the highest decile in these areas is as twice high as the premium in other MSAs. During the bust period, the MSAs with the higher Veblen effect have experienced a lower drop in HPIs, especially in high-tier HPIs, than other MSAs. The premiums for the houses in the highest decile and quartile are also well maintained in these MSAs. These results basically tell us the similar story as the New York case that the stable, high Veblen effect could drive housing bubbles and help avoid substantial busts. As mentioned in the earlier section, however, the results may be related to variation in economic and demographic characteristics across MSAs so we will control for these characteristics for the statistical analyses. Table 3 summarizes the descriptive statistics of all variables used in the regression analyses for the study period between 2004 and 2011. In addition to the statistics for the full sample of 3232 observations for 101 MSAs, we present those for two subsamples: a high-premium sample that includes the top 30% of MSAs (30 MSAs) and a low-premium sample that includes the bottom 30% of MSAs (31 MSAs) -both based on the average price deviation of high-end houses from the median price (housing premium) over the study period. The list of MSAs in these sub-groups is provided in Appendix B. For each variable, the between (across MSAs) standard deviation and the within (over time within MSA) standard deviation are shown as well as the overall standard deviation. Detailed descriptions of these variables are provided in Table 1 .
On average, a $182,003 difference occurs between the top 10% of house prices and the median house prices in the full sample. In high-premium MSAs, people pay a premium of $288,595; meanwhile, people pay a premium of $112,069 in low-premium MSAs (less than forty percent of the premium for the high-premium group). Most importantly, all the Veblen effect measures (i.e., ratios of brand search to product search in four different categories) show the same pattern, having higher-than-average ratios for the high-premium group and lower-than-average ratios for the low-premium group. For example, the Veblen effect for the fashion category in the high-premium group (0.169) is more than double the Veblen effect in the low-premium group (0.064).
The same pattern is observed with both housing premium and Veblen effect measures between sub-groups, thereby strongly suggesting the existence of a clear association between these two constructs-namely, in MSAs with high (low) Veblen effects, people pay high (low) premiums for high-end houses, which is consistent with our hypothesis.
In addition, all the control variables show notable differences between sub-groups in the way we expected, although to different degrees. In general, compared to lowpremium MSAs, high-premium MSAs tend to have a larger population, higher age, larger household size, more new houses, more segregated, higher household income, more expensive rental units, and higher top decile income to median income ratio.
Since our dataset consists of 101 MSAs for 32 quarters (8 years), most of the variation comes from across MSAs (between) rather than over time (within), with the exception of Veblen effect measure for perfume category and ratio of top decile income to median income, which show slightly higher variations over time than across MSAs. are provided in Appendix C as one of the robustness checks, which confirms that the choice of the category does not change any of main interpretations and conclusions. The first model contains only the lagged housing premium and the main independent variable (the Veblen effect), the second model also includes controls for basic demographics, the third column adds the dissimilarity indices, and the fourth model is the most comprehensive, including wealth and high-end goods demand control variables along with other control variables.
Estimation results
First of all, the results show that the dependent variable (housing premium) is strongly serially correlated over time. This may be due to the true state dependence, observed heterogeneity, unobserved heterogeneity, or error correlation, as explained earlier. The strong effect of the lagged dependent variable on the dependent variable in Table 4 supports our choice of the dynamic model instead of static models.
Overall, after controlling for serial correlation of housing premium over time, Veblen effect was found to have a strong significant relationship with the housing premium (B = 0.364, 0.286, 0.292, and 0.292 for the four models, respectively; all of them are significant at the 1% level). MSAs and periods with high (low) Veblen effects extracted via a Google search exhibit high (low) housing premiums. Our Veblen effect measure proxies the degree to which consumers desire conspicuous goods and services to flaunt their wealth and achieve greater social status, even at higher prices than their intrinsic values. When/where people show strong Veblen effects, they may also consume certain types of houses according to the same motivation. Thus, the strong relationship of the Veblen effect measure to the housing premium as shown in Table 4 suggests that high-end houses-which are often conspicuous in terms of location, quality of neighbor, size, and design-are purchased for the enjoyment of signaling their wealth and status, which at least partly drives the large deviation of high-end house prices from the median house price. Even though "Veblen effect" is not really observable, the observed relationship between our Veblen effect proxy and the housing premium remains strongly significant even after controlling for wealth condition and general demand for high-end goods (Model 4 of Table 4), supporting the existence of Veblen effect in the housing market [7] .
The housing premium may be affected by other factors as well. For example, the difference in housing premium especially across MSAs may simply stem from the difference in the ability of households to pay the higher premium (i.e., wealth condition). However, the fourth model in Table 4 shows that the Veblen effect still plays a strong significant role in explaining the housing premium even after controlling for the dissimilarity indices (Asian-White and Black-White), wealth condition as well as more fundamental demographic differences. Significant effects of some control variables on housing premium in the fourth model indicate that housing premium tends to be high in MSAs/periods that have a larger population, higher age, more of newer houses, lower Black-White segregation, higher income, and more of expensive rental units; such results are consistent with what we naturally expect. Note: This table shows the results of the dynamic panel system GMM regressions for the full sample for the entire study period from 2004-2011. In this table, a dependent variable is the log of housing premium and the main independent variable is the ratio of the brand search to the product search in the automobile category. The first model contains only the lagged housing premium and the main independent variable, the second model also includes controls for basic demographics, the third column adds the dissimilarity indices, and the fourth model is most comprehensive including wealth and highend goods demand control variables, too. *** indicates significance at the 1% level, ** indicates significance at the 5% level, and * indicates significance at the 10% level.
Although the significant relationships of Veblen effect with housing premium are found with the full sample over the entire study period, it is plausible to expect that housing consumptions motivated by the Veblen effect are more strongly evident among MSAs with high premiums than among MSAs with low premiums. In addition, the relationship between housing premium and Veblen effect during a housing boom may be different from that during a housing bust. Therefore, we conducted analyses for the top 30% of the housing premium group both before the peak quarter (boom period) and after the peak quarter (bust period) as well as for the bottom 30% of the housing premium group in both boom and bust periods. The peak quarter for each MSA was identified using the Sinai's (2010) A dependent variable is the log of housing premium. The first column is for the top 30% housing premium group before peak quarter (boom period), the second column is for the top 30% housing premium group after peak quarter (bust period), the third column is for the bottom 30% housing premium group during the boom period, and the fourth column is for the bottom 30% housing premium group during the bust period. Peak quarter for each MSA was identified following the method used by Sinai (2010) as we explained in the Data and Methodology section. The main independent variable is the ratio of the brand search to the product search in the automobile category. *** indicates significance at the 1% level, ** indicates significance at the 5% level, and * indicates significance at the 10% level. Table 5 summarizes the results of these sub-sample regressions. Most importantly, the results clearly indicate that the Veblen effect has a much more significant positive relationship on housing premium among MSAs within the top 30% of the housing premiums than among MSAs within the bottom 30% housing premium group. In the bottom 30% housing premium group, no significant relationship of the Veblen effect emerges during bust period. In the top 30% group, the Veblen effect results in significantly positive effects both on the housing premium during both boom (B = 0.485, p< 0.00) and bust periods (B = 0.311, p = 0.034). We observed that the Veblen effect in in the top 30% group tends to stay at the high level even during the bust period [8] ,contributing to maintaining the higher level of the housing premiums even during the bust period in the top 30% group. Appendix D illustrates such a situation using San Francisco-Oakland-Fremont (CA) as an example.
Effects of some control variables in regressions for the top 30% premium group are worth mentioning as well. Table 5 shows that MSAs with smaller populations tend to have higher housing premium in the top 30% premium group, which is contrary to the results obtained for the full sample. Most MSAs in the top 30% premium group are dominated by single-family, large-lot houses. The areas also have relatively large number of vacation homes. Therefore, it may be natural to expect relatively small populations in these MSAs. The dissimilarity index for Black-White becomes to have a significantly positive effect on housing premiums in the top 30% premium group while we observed the opposite effect for the full sample (Table 4) . A potential explanation is that although the dissimilarity index tends to be higher for MSAs with lower density where we find lower premium in general, we find the significant segregation premium among the top 30% premium group that comprises relatively higher density MSAs. In fact, as shown in Appendix B, most MSAs in the top 30% premium group are higher density MSAs that are located in the coastal states. With respect to the positive relationship between the Asian-White D-index and housing premium, it may show segregation premium paid by both Whites and Asians. On the one hand, affluent whites may be willing to pay to avoid Asian-dominated neighborhoods. On the other hand, middle-to high-income Asians may be willing to pay to sort themselves into the ethnic enclaves or neighborhoods with better educational quality. For example, the top 4 MSAs in the top 30% premium group are located in California known to have many Asian enclaves with relatively higher educational quality (Appendix B).Finally, the median household income has a significantly negative effect on housing premiums in the top 30% premium group, while it showed a significantly positive effect in the overall sample (Table 4) .In other words, among MSAs in the top 30% premium group, housing premium is higher in MSAs with relatively lower median household income. If some MSAs have relatively lower capacity to pay for high-end homes compared to other MSAs but they still represent higher housing premium, this may be related with the heterogeneity in house quality or neighborhood quality. If this is the case, households may have a strong desire for higher quality homes or neighborhoods, realizing this desire by paying higher premium for housing units. This is consistent with Grieson and White (1989) and Lynch and Rasmussen (2001) .
Robustness checks
We conducted several robustness checks in addition to the one provided in Appendix C.
As there is no clear definition for selecting "luxury" brands, we created the lists of top luxury brands for the fashion-leather category and the watch-jewelry category, as explained in Appendix A. As a robustness check, we ran the regressions using Veblen effects measured by utilizing these top luxury brands with the same control variables. We still found a significantly positive relationship of the Veblen effect to the housing premium with both the true luxury fashion category (B = 1.270, p< 0.00) and the true luxury watch category (B = 0.113, p= 0.09). Since Veblen effect is hard to measure, our proxy for Veblen effect may also capture general demand for high-end products. In an attempt to distinguish Veblen effect from demand for high-end goods, we added the ratio of cosmetics-perfume brand search to cosmetics-perfume product search because cosmetic and perfume products are less visible and less likely to be consumed to signal wealth and status. Using the same dynamic panel system GMM regression with all other control variables, the relationship between the Veblen effect in the automobile category and the housing premium is still strongly positive (B = 0.328, p< 0.00), while the cosmetics-perfume control variable is insignificant (B = 0.010, p=0.237).Another robustness check involves running regressions using the Veblen effect for the fashion-leather category in sub-samples based on the housing premium groups (top 30% and bottom 30%) for both the boom and bust periods. The results are almost identical to those obtained using the luxury search ratio for the automobile category (Table 5 ) and do not change any major interpretations or conclusions [9] .
Concluding remarks
Given the plausible relationship between the consumers' desire for non-housing luxury goods and housing consumption behavior, this study is the first to examine the role that the Veblen effect plays in housing market dynamics. The dynamic panel regression models controlled by the MSA's demographic and economic characteristics suggest that the premium for high-end homes is much higher in MSAs with the higher Veblen effect than in other MSAs. There is spatial variation in the relationship between the Veblen effect and housing premium. In the areas with a steady, higher premium for high-end homes, we observe that the Veblen effect plays an even more significant role in higher housing premium than in the areas with a more volatile, lower premium. With respect to temporal variation, there is evidence that high Veblen effect could drive housing bubbles but also help avoid substantial busts.
These results suggests that high-end houses located in conspicuous and highstatus neighborhoods may have been purchased for the enjoyment of signaling wealth and status rather than for the intrinsic values of these houses. Hence, this housing consumption behaviour could partly drive pricing bubbles in the housing market. This study also provides important insights into the reasons behind different housing cycles of boom and bust across different MSAs in the US. If we observe non-housing luxury consumption becomes substantially high or lower in certain MSAs, this could be a potential indicator of the housing booms and busts in these MSAs. The areas where consumers' desire for luxury consumption changes dramatically may be more vulnerable to pricing bubbles. The results will be also of great importance for developers in the process of home development and for real estate agents in price determination and negotiation processes. If we consistently observe that the Veblen effect is translated into housing consumption more substantially in certain areas, we would expect higher demand for high-end homes in these areas even during the bust period.
Notes
[1] These studies effectively showed that the inclusion of luxury consumption in the consumption CAPM framework largely solves the equity premium puzzle, which states that the risk of the stock market as measured by its co-movement with aggregate consumption is insufficient to justify the extent to which its average return exceeds the return on short-term government debt.
[2] This service is now called, Google Trends.
[3] Source: http://technolog.msnbc.msn.com/_news/2011/10/12/8289269-google-holdssteady-with-65-percent-of-us-search-queries
[4] Of course, they have a difference in other demographic characteristics. Later for our formal statistical analyses, we will control for these characteristics.
[5] Although the CS tiered index could be a more precise indicator of the change in difference tiered prices than the data calculated based on Dataquick, it is available only for 17 MSAs. Therefore, we still use Dataquick data for our main statistical analyses.
[6] For example, Las Vegas shows the high Veblen effect at the peak year but its Veblen effect is very volatile. So, while it does not belong to top 5 MSAs, New York does.
[7] Since the number of units (MSAs) is not very large, we used first and second lagged variables of instrumented variables as instruments, mainly to reduce the number of instruments. As a robustness check, we tried another method of reducing the instrument count, following Mehrhoff (2009) . We used all the lags of instrumented variables expect first lags. Then, we applied principal components analysis to the GMM-style instruments and kept only the largest components (60 components in total). This alternative model has 100 instruments and shows essentially the same results without rejecting (properly) Hansen test of over identification (p = 0.111).
[8] The temporal dynamics of Veblen effect are consistent with those of LVMH business performance. The LVMH profit in the fashion and leather goods segment has increased since 2008 (1,927 EUR million) for several years during the recession (1,986 EUR million in 2009; 2,555 EUR million in 2010; 3,075 EUR million in 2011) according to LVMH's annual reports.
[9] Unreported robustness check results are available from the authors upon request. 
